If $ is a form on the space E then ||0|| or ||EJ| is the set i0(x,x)|x € EJ ; an alternate form has \\(f>\\ = JOJ.
Here I shall mainly be concerned with Witt-type theorems. The .celebrated theorem of Witt states that an isometry, T : F -> F between finite dimensional subspaces of a non degenerate tracevalued sesquilinear space E always extends to a metric automorphism on allot E ( [3] , p. 71). The classical theory of forms and its associated groups pivots on this theorem ; it is therefore not necessary to discuss the importance of our matter, It is easy to discover that the theorem as stated above is false when dim F is infinite ( [9] , chap. 3). When trying to describe the state of affairs in this case it is first of all necessary to distinguish between two problems of a rather different nature ; Problem 1. Given isometric subspaces F,F of a sesquilinear space E when does there exist a metric automorphism T of E with TF = ¥ ? In other words, when will there be at least some isometry T : F -> F which extends to all of E ? o 22 H. GROSS Problem 2p Describe c-'nditions which are sufficient for a given isometry T : F -> F to admit an extension to all of E. Theorems 1, 2, 10 below concern Problem 1, theorems 6, 7, 11 and Remark 4 concern Problem 2. *
We shall consider two extreme situations here. On one hand v/e shall discuss forms which admit "many" isotropic vectors ; on the other hand we shall discuss definite forms over ordered fields. The differences as regards the answers to otice that ^r is not assumed to be complete, so S EY CL^YC XJ is a subspace of E which need not be an element of ''{^'. 7 In the proof of the main theorem the elements X € 1^ with
are of primary importance (they might be called '^-inaccessible" elements and must not be confused with the join-inaccessible elements of [2] ). We shall impose the following condition on the lattices l^.
(3) For all X € V satisfying (2) the principal filter generated by X in ^ is prime.
Examples where (3) always holds are provided by the distributive lattices : for, every X € ^ with (2) is a join-irreducible element of 2^ and in a distributive lattice a principal filter is prime if and only if the generator is joinirreducible.
A condition on T which is quite obvious is that q; preserve indices, i.e. dimensions of quotients of neighbouring elements in ?/.
The easiest spaces to work with when discussing Wilt-type theorems are the alternate spaces (since E is non degenerate the involution must be the*iden- Remark 2. There are many involutorial divisionrings k such that every form on an -dimensional k-space will automatically satisfy condition (4). We shall list a few examples here. For the sake of illustration we shall stick to symmetric forms (see [6] for further examples) ; the (commutative) fields which we shall mention all share the following condition (mentioned in Theorem 3 of [10] ). [5] .
H. GROSS
The lattice V^V) of Chap. 1.2. generated by a subspace V of the non degenerate sesquilinear space E. Here m == 2 (for r = 1 this is a classical result of Hasse theory, for arbitrary r it is a result of [12] ).
Io 2. Witt's Theorem
As an application to Theorem 1 we let ^=t*fv) be the lattice generated by one single subspace V of the sesquilinear space E under the operations +,
(^f JL • l^tv) contains 14 elements [10] ; in fact, it is the union of two chains, Theorem 2. Let E be a non degenerate sesquilinear space of dimension j^ , V and V isometric subspaces of E satisfying
In order that there exist a metric automorphism T of E with TV = V the following conditions are sufficient (4) Definition. Let F,,F be subspaces of the nondegenerafe sesquilinear space E.
The pair F,,F is said to be orthogonally [resp. symplectically] separated in E fed (in either sense) ; we shall therefore assume without loss of generality that
In order that F.,F be separated in either sense it is evidently necessary that F, Pi F -(0) ("disjoint pair") and For char k 7^ 2 and hermitean forms this was proved in [11] ; using the same technique a proof can also be given in the general case. This theorem considerably generalizes a fact well known in the case of Hilbertspace (cf. Thm (32.17) in [13] ). Now (P) and (9) say that F,,F_ is a disjoint modular and dual modular pair 1 &• in the lattice L.j_(E) (cf. Thm (33.4) in [13] ).
Our result is that under certain general conditions such pairs F.,F must always be separated. In order to obtain this result via Theorem 1 we need Theorem 4 [4] , Let E be a nondegenerate sesquilinear space of dimension jâ nd F ,F an orthogonal [resp. totally isotropic] modular and dual modular pair
Quadratic Forms and Sesquilinear Forms
The lattice (T(F,G) of Theorem 4. iTis generated by an orthogonal pair F,G of subspaces of the sesquilinear space E (E non degenerate and of countably infinite dimension) with cardinal numbers defined by the lattice V^¥ ,F ) are a complete set of orthogonal invariants for the pair F.,F . i 2 One may also formulate theorem 5 for non alternate spaces ; one then has to put down some conditions in the vein of (4) or (4 ) . Direct proofs for these situations as well as for theorem 5 are given in [4] . In [6] we have treated Problem 1 of the introduction for arbitrary subspaces of definite spaces as defined here. As we can give but an illustration in this short survey we shall make the following simplifications here :
1. k is archimedean ordered, hence k C_R without loss of generality ;
2. k = k and the form is symmetric.
Finally we put down the following condition (cf. Theorem 4 in [10] ). 
Examples. Algebraic numberfields (m == 4).
A consequence of (14) is that every j^ -dimensional positive definite space admits an orthonormal basis.
II. 2. Invariants for J. -dense subspaces
The general case is treated in [6] ; here we shall merely consider sub- R (^ E is a-normed vector space under the norm /<^(x,x) for x € R (g) E. k k We endow E with the induced topology and let V be the closure of the subspaces V C E. Dim V/V is an obvious orthogonal invariant of the subspace V. If V = (0) and m ^ ^Y is the nullity of a matrix A associated with the embedding V C E then one proves that m == dim ^/V. In particular we have
